O 


Д. o0 0 АД П 2008, 30 (4): 464[] 470 


Ada Botanica Yunnanica DOI: 10.3724%8P.J.1143.2008.07161 


0ОО0О0О0ОО00О000О000 ОХАЈ ЫД 
000000 МӘАРОО 


alu au Za aaa ae 


(1 : 300071; 2 6 3003 84) 


















































































































































HO: OGO000000000 0 (Methylation sensitive amplified polymorphism, MSAP) THHHHHHLDL 
( Cymbidium hybridwm) 000000 ОМАСОООООООО (ОООО0О000000000900 0 720 
UEHEELULELH.LHH 59200, 0078900000000 000000 DNAHTLLLELUU 
UHEEHLEULELHEHULEI ООО0О000000000000000 d4%0 1.4%) 000000 
(9.5% 7.8%) 00, DO Dd 0000000, HHEIUHLHHHHHHHLULHHHHHUM 
p4oag0448 080800000000, 0000000 8000 DAHHHHHHHHULLL.HUM 
0 14000, 00000 O 01" 00000, 0000 DAHHHHHHEHHHHHUHHUEH.HU 
25.6%, 0010; 0000000 (О 74.4%, 001 0)0 DAHHHHHEHHHHHUHULLH 
UUHHULEIEL. HUHHHHHHHHHH ОМАСООООООООООООООООООО О 
UHEHELLELHEHHULEIHHHHHHHHHELLHLUH ОМАОО 000000 000 00, О 
ОООООООоОоОооОоооОоОооОоОооОооОооОоОооОоОоООоОооООоОооОооОдО 

000: ОМАОЫ0: 0000: ООО0ОООО О И О (MSAP), 000 О 

0000 0: 0943 00000:-А OOOO : 0253-2700 (2008) 04- 464 - 07 


Analysis of DNA Cytosine Methylation betvveen the Non-pollinated 
and Pollinated Ovaries of Cymbidium hybridium 
(Orchidaceae) Based on MSAP 
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SONG Wen-Qin , CHEN Rui- Yang 
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Tianjin Agricultural University, Tianjin 300384, China) 


Abstract: The best known and most thoroughly studied epigenetic phenomena is DNA methylation , which plays an impor- 
tant role in regulating gene expression during plant re generation and development . In this study, MSAP (methylation sensi- 
tive amplified polymorphism) technique was carried out to analyze differences of the methylation status between before and 
after pollination in ovaries of Cymbidium hybridium .72 selective primer combinations were used to check the status of cy- 
tosine methylation DNA samples and a total of 5892 fragments were obtained . Thereinto, 748 fragments, each representing 
a recognition site cleaved by either or both of the isoschizomers ( Hpa İl and Мур |), were amplified, which were signif- 
icant differences between the non-pollinated and the pollinated ovaries . The results demonstrated DNA methylation events 


occured in ovaries from Cymbidium hybridium . Both total and full methylation levels in the pollinated ovaries (11.4%, 
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7.8% ) were lower than those in the non- pollinated ovaries (14% , 9.5% ), which suggested some demethylations oc- 
curred . Furthermore, methylation patterns varied between the two ovaries . 14 types of MSAP patterns detected in the study 
belonged to two classes, type | and Il .25.6% of detected fragments belonged to Type 1 and 74.4% were type İl . 
Distinct patterns of DNA methylation arising through demethylation or de novo methylation might have specialized functions . 
This suggested the significance of epigenetic function in the development of orchid ovaries . The hypothesis that DNA methy- 
lation played a role in the C. hybridium ovary development would help to lucubrate the methylation status of special genes, 


clone the fragments with different methylation patterns, and shed novel insights into the molecular mechanisms of the ovary 


and floral development of orchids from the point of view of epigenetics . 


Key words: DNA methylation; Cymbidium hybridium; MSAP , Ovary development 
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Table 1 Sequence of adapters and primers used for MSAP analysis 


EcoR | (E) 5-3 





1 Aapter-1 
2 Aapter-2 


GACGATGAGTCTAGAA 
CGTTCTAGACTCATC 















































Pre-selective amplification 


GACTGCGTACCAATTCAA (E11) 

GACTGCGTACCAATTCAG (E13) 

GACTGCGTACCAATTCAAC (E32) 
GACTGCGTACCAATTCACA (E35) 
GACTGCGTACCAATTCACC (E36) 
GACTGCGTACCAATTCACG (E37) 
GACTGCGTACCAATTCACT (E38) 
GACTGCGTACCAATTCAGC (F40) 
































Selective amplification 


primers 


GACTGCGTACCAATTC (E00) 


(HOM) 5 -3 
CTCGTAGACTGCGTACC 
AATTGGTACGCAGTC 


Hpa ll /Msp | 


GATGAGTCTAGAACGG ( H6M00 ) 


GATGAGTCTAGAACGGTA (НӦМ23) 

GATGAGTCTAGAACGGTC ( H6M24 ) 

GATGAGTCTAGAACGGTAA (НӦМ79) 
GATGAGTCTAGAACGGTAG (НӦМ81) 
GATGAGTCTAGAACGGTAT ( H6M82) 
GATGAGTCTAGAACGGTCA ( H6M83 ) 
GATGAGTCTAGAACGGTGT (НФМ90) 
GATGAGTCTAGAACGGTTC (H@M92 ) 


GACTGCGTACCAATTCAGG (E41) 
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H1, 00 000 EcoRl /Apal 00000000; M, 000 00 Есо21 /Mpl 000000000, 0 
0000 EcoRl /Apal 0000000; M, 00000 EcoRI /Msppl ООО0О00000000000 
0О0000000: 8000000000 000000000 (0 3): M000 OO (50-bp ladder) 
Fig. 1 Part of electrophoretic profiles obtained using MSAP in the ovaries from C. hybridium before and after pollination 


H1, Fragments obtained after digestion with EcoR 1 / Hpa 4 from non-pollinated ovaries; M1, Fragments obtained after digestion 


with EcoRI / Mspl from non-pollinated ovaries . H2, Fragments obtained after digestion with Есо2 1 /Hpall from pollinated 
ovaries; M2, Fragments obtained after digestion with EcoRI / Mspl from pollinated ovaries . Different methylation patterns 


among bands of the ovaries before and after pollination are shown by arrowheads (Table 3) . Primer combinations were indicated on 


the top of figure . Mr indicated the molecular weight marker of 50-bp ladder 


02 0000000000 ОМАОООО О 
Table 2 Methylation levels of the non-pollinated and pollinated ovaries from C. hybridium 
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Note: a, full methylation, 5 CmCGG in double strands; b, Full methylated bandHTotal methylated bands 
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Table 3 Different patterns of methylation in the non- pollinated 
and pollinated ovaries from C. hybridium, number of 


sites and ratio of different patterns 
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H M H M of sites patterns 

I 147 25.6 
1-1 0 1 0 1 113 

1-2 1 0 1 0 34 

H 427 74.4 
A 169 39.6 
Al 0 0 1 1 70 

A2 0 1 1 1 44 

A3 1 0 1 1 55 
B 121 28.3 
Bl 1 1 0 0 52 

B2 1 0 0 0 30 

B3 0 1 0 0 39 
С 32 7.5 
C1 0 0 0 1 17 

C2 0 0 1 0 15 
D 78 18.3 
D1 1 1 0 1 36 

D2 1 1 1 0 42 
E 27 6.3 
El 1 0 0 1 13 
E2 0 1 1 0 14 

:“ 0” ии, A y Бу EcoRl /? 

Hpa 1 , “M” EcoRI /Mspl 
Notes :“ 0” stands for the absence of a band, and” 1” stands for the pr- 


esent of a band . H and M are the combinations of enzymes of EcoRI / * 


Hpa İl and EcoRl / Mspl , respectively 
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